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目的：皮質下梗塞と白質脳症を伴う常染色体優性脳動脈症（CADASIL）における血圧調節
の重要性を強調し，本疾患で静脈に起こる変化，特に白質希薄化に伴う静脈性膠原線維症

（venous collagenosis）について述べる。

方法：神経画像および病理データを用いた症例報告。

結果：遺伝子診断でCADASILが確認された61歳の男性は，自動車事故後，当初は意識清
明であったが，その後，大腿骨開放骨折による血圧の低下（60/40 mmHg）があり，気管
内挿管が必要となった。脳画像検査で新たな白質梗塞巣が多数認められた。数日後に2度
目の低血圧エピソードが生じ，これに伴い，両側の放線冠と小脳脚に硬貨大の新たな梗塞
巣がみられ，四肢麻痺となった。塞栓源は心臓や血管系の画像検査で認められなかった。
患者は外傷後5週間で死亡した。剖検では，皮質下および脳室周囲の広範囲にわたる白質
脳症と，皮質下深部の灰白質と白質における多数の空洞（cavitation）が認められた。小動
脈は血管壁が肥厚し，筋層の断裂があり，内膜に過ヨウ素酸シッフ（PAS）染色陽性物質
がみられた。大きな脳室周囲の静脈および内径の小さな静脈でも血管壁が肥厚していた
が，PAS染色陰性およびトリクローム染色陽性であり，静脈性膠原線維症に一致してい
た。全領域性の低酸素症（global hypoxia）やびまん性軸索損傷の病理学的な証拠は認めら
れなかった。

結論：これらの所見から，血管反応性が低下している状態における急性低血圧により，
CADASILが急速に悪化したことが示唆される。また，白質病変部で静脈の膠原線維症が
みられており，見落とされがちであるが，静脈は白質構造の維持に重要な役割を果たすこ
とが示唆される。
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急性低血圧によるCADASILの急速な悪化
白質希薄化に対する動脈と静脈の寄与
CADASIL accelerated by acute hypotension
Arterial and venous contribution to leukoaraiosis
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※本症例報告は，代理人である
患者の妻よりインフォームド・
コンセントを取得している。 
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図1　低血圧エピソード後のMRI所見

condition using 7T MRI.6 Interestingly, 2
independent research groups, using patho-
logic7 and in vivo imaging,8,9 have observed
a close association between venous collageno-
sis and periventricular leukoaraiosis in normal
aging and Alzheimer disease and speculate that
venous wall disease leads to increased vascular
resistance and hydrostatic vasogenic edema,
which can compromise white matter integrity.
Whether venous collagenosis also occurs in
CADASIL and is associated with leukoaraiosis
has not yet been elucidated.

METHODS We describe imaging and pathologic findings of

a patient in whom CADASIL was dramatically accelerated follow-

ing acute episodes of hypotension and profile venous, as well as

arterial, changes.

Standard protocol approvals, registrations, and patient
consents. Written informed consent was obtained from the pa-

tient’s wife, his substitute decision-maker.

RESULTS A 61-year-old man had been followed
medically by one of the authors (J.D.S.) since 1978,
when he first presented at 34 years of age with
a stroke. He continued to have stroke-like episodes
with transient encephalopathic features over the
ensuing years along with recurrent migraine headaches
and gradual cognitive decline; however, he had been
relatively stable for the previous decade, with intensive
medical therapy to support the endothelium. A CT
scan early in his disease course was “suspicious for
multiple sclerosis.” Serial MRI scans between 1987

and 2005 revealed progressive periventricular white
matter hyperintensities extending into subcortical
white matter regions of the parietal and frontal lobes
bilaterally, as well as involving external capsules and
temporal horns and sparing U-fibers. Infarcts
involving the right lentiform, corona radiata, and left
caudate, along with enlarged perivascular spaces in
bilateral lentiform nuclei, were observed. A skin
biopsy showed GOM and genetic testing revealed
a mutation in the Notch3 gene at exon 6 with
heterozygosity for the missense mutation 1072C.T
at Arg 332 Cys, confirming a diagnosis of CADASIL.
Vascular risk factors including mild hypertension,
impaired glucose tolerance, dyslipidemia, and
homocysteinemia were well-managed up to the
patient’s last appointment in early 2006, the day
preceding a motor vehicle accident that led to his death.

Following a motor vehicle collision, the patient
was initially lucid but subsequently became hypoten-
sive (60/40 mm Hg) due to an open femoral fracture,
requiring intubation and ventilation. Level of con-
sciousness remained depressed. An MRI 4 days post
trauma revealed multiple punctate foci of restricted
diffusion in bilateral corona radiata and centrum
semiovale, consistent with ischemic infarction. A sec-
ond hypotensive episode days later with a mean arte-
rial pressure as low as 40 mm Hg left the patient
quadriplegic and unresponsive but with spontaneous
eye opening. Multiple new bilateral coin-sized in-
farcts in the corona radiata and cerebellar peduncles
were revealed on MRI (figure 1). No embolic source
was found on cardiac or vascular imaging. His clinical
status failed to improve and at 5 weeks post trauma,
care was withdrawn and he died.

Autopsy revealed no embolic source. Macroscopic
examination of the brain showed numerous regions
of softening and discoloration of white matter and
multiple cavitations involving deep subcortical gray
and white matter (figure 2). On microscopy, small
arteries had thickened walls, disruption of the media,
and deposition of granular periodic acid–Schiff (PAS)–
positive material, consistent with the diagnosis of
CADASIL (figure 3A). There was no widespread
ischemic neuronal necrosis observed throughout the
brain or in regions of selective vulnerability to support
a diagnosis of a diffuse hypoxic injury. Axonal spheroids
were not seen on routine staining or b–amyloid
precursor protein immunohistochemistry in the long
white matter tracts to support a diagnosis of traumatic
axonal injury. Interestingly, both larger periventricular
and small caliber veins had thickened walls that were
PAS-negative and trichrome-positive, consistent with
venous collagenosis (figure 3, B and C).

DISCUSSION This case directly demonstrates the
vulnerability of the microvascular disease–affected

Figure 1 MRI findings following hypotensive episodes

Axial MRI reveals multiple acute-on-chronic infarcts on diffusion-weighted imaging (DWI) (A,
B) and fluid-attenuated inversion recovery (FLAIR) (C) images after a first hypotensive epi-
sode and on DWI (D, E) and FLAIR (F) images after a second hypotensive episode, days later.
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MRIの体軸断面像において，慢性梗塞を背景とする急性梗塞（acute-on-chronic infarcts）が多数みられる。最初の低血圧エピソード後の
拡散強調画像法（DWI）の画像（A，B）とfluid-attenuated inversion recovery（FLAIR）の画像（C）。数日後の2度目の低血圧エピソード
後におけるDWIの画像（D，E）とFLAIRの画像（F）。




